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Abstract of JP20031 97942 

PROBLEM TO BE SOLVED: To provide a 

photovoltaic device which is more improved in 

stability than a conventional device, protected 

against phase separation and a change of 

properties, and provided with a solid conjugated 

semiconductor. 

SOLUTION: This solar cell is composed of a 
board 1 , an FTO layer 2, a shield Ti02 layer 3, a 
Ti02 layer 4 which is equipped with a fluoride 



layer and sensitized, a hole transport material 
(HTM) 5. and an Au layer 6. The solar cell is 
equipped with a solid conjugated semiconductor 
formed of hole transport material that is not 
oxidized, and the hole transport material is mixed 
with the oxidized hole transport material serving 
as a dopant. 

COPYRIGHT: (C)2003,JPO 




Data supplied from the esp(S)cenef database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2003197942&F=0 



2006/08/04 




(19)H*B#flFit (JP) 02) ^ H 1^ ^ ^ (A) (iDftfWiWiiMS^ 

4^112003-197942 
(P2003-197942A) 

(^)^H yjai5^7ailB(Z003.7.11) 

<5i)inta' wm^n fi f-7a-r(##) 

HOIL 31/04 HOIM 14/00 P 5F0 5 1 

HOIM 14/00 HOIL 31/04 Z SH0 3 2 





4$H2002-259245( P2002 


-259245} 


(71)WRA 


5S8094506 










y=— -O^— :>-5'3:»-Jl' (a— ny 


(zzmmB 


7j£14^9^4B(20Q2.{ 


>.4) 


















0112117 9. 4 






F'f'J'a^ftinH 10785 >^HJ> 




ipJ«13^9H4H<a)01.{ 


>.4) 








mm^tfFff (EP) 




<74)«5aA 


100067736 










#ia± />» S (i1-2«) 










&»MiZ.m< 



(54) [|B9qfl!>««:] 5^«:<]3S*Rt^«>»&^ 



(57) [mm] (i^iEW) 

TOa?.. ffiSTi0 2S3. 7 -y^{t^Jg«:«i^iiS 

§tx/cT i o2ii4> t—ji'tamm^ (htm) 5> s 




<b^iC (2) S/cmt^ (3) -cm^ti^cti^ 




DkSs OR 
TDAB 



[it2) 




mTDATA 

©Hf^W 3 nr C i -5) C i ^i^FSt <b f 1 X» 2 

[if S?^ 5 ] mivt^mit-^ titc^mwmit^irjmi: s 



2) #132 00 3- 1 97 94 2 
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las c <!: i&ltSii-r S««317 f3ig©3feia«:*«g, 

CiS*3® 1 1 ] 1 OIBlSCDig^?:. 1 

JS:l,»Lit*^9i2tt©3!fiem*^a«:. F-:^3tifcsf^ 

[if*Jl 1 2 ] 1 oia«g©ti-^*, 1 
119^ 1 3 ] n^m 1 1/ 9 iBK©. Htt^^tta* 

( i ) *-;Ufa3l«if4*H{b-r2.Xg<!:. 

(ii) mit$ixtc^^-)\^mimt. K^bsn-cti^cti 

(iii) ±^&^m=?:^f^mmm±icm^-ri>JM 

1 4 } jiiaxg ( i ) (cfcc^-c. 
Mm. {b^e^jtc^ib^nsct^r^mtf i.iS«9i 

30 ±i2^^XS ( i -i ) o r K5*-r set i "T 

[19*3116] »{b*. '^+■!>•7;^:i■^r>f^**- 
^iB (AgSb F. ) X{3:-hC3V^"5A7=- ^7 7^^:^- 
1 5iaK(D5eem:^jilB©KJi:^^. 

*;l/*^^>*5?#P>nSCi5:^$^<t-rSift*:® 1 3^C 

C IS*31 1 8 ] «T©Xg©ii>^t < <!; 1 o«r*-r S 
40 Ci^r^fStif Sif*^l 3^ct,»bl 7©l>-rn3!p{CiB 

±ummwmtmBt±Mim^ic^M^^Wir sxg 
[«*s 1 9 ) fi*^ DTjrti u 9 ©t»-rn*>K:iats© 

[SB>g©sfffl!femw] 

50 [000 1 ] 



C3) 

3 

[0 002] 

[0 00 3] 2o(D>'N*>K=fi'-^:/^Wr^AlGaA 

[0004] 7i^mitT'e)\^y t :^ v »; a > * /c«^i^b^ 

[000 5] R§<h Ur. WO 9 1 / 1 6 7 1 9 (^cm^ 

^fphtj:^m.mm!^mmw-mmmis:mmr&t^. cratzei 

[0006] Jbr-^'i; A^m*. ^^miRLXumt^ 
[0 00 7] C cDi: ^ rj:-:Jl^mmm<Dm.'^M. 1 2 

yti^f^m^:j:-^)v^-^<o^^m'^mhtixi^ 

3&5&l>Ci"e*-5Co*Reagan, B. et al; Nature (199 

1), 353. paqe 737)o 

[0 00 8] L^^Ltjiij^h. mm<Dmm(^^i^>x{t. m 

^t^^htXhX'^t^U-yfc. 40 
[0 00 9] T iOz (D:f >^^J<-^X^ ^ ;UA±<D@^ 

[0010] ei^®Ht*AraSffe<D^if tcfci^-c, 

?SS?)T$aSL/ (Synethic Meta1s89, 1997, 215) , Bach 50 
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h^XrfX^h^^&^tltc (Nature 398. 1998 . 58 
3) . 

[001 1 ] SffeOS*Wft«J§53:. mtlT iOzMX 

Sn€>. ^RC^^M. K-->'^'>h (h 
(4 -r^P^:7x^;i/) r>^^'i'A>f ;u-^+if 
>7DnT>^**-h) (N(PhBr)3SbC 

[0 0 12] ^^m:. ;^ff^j:7rftS:^^W^€>W^T 

[0013] ^(Dmm^j;:^mm(omiR 

[0 0 14] 

[0015] ^3t<^:^^cD^2»^t(DWffl^c«Ftt«, r:?**; 

^3^(CJ:0 F-:/3ti/cit^^O^^-r^o 
[0 0 16] F-b->^K:J:-S1$t4cDr6l±ti. UtiU 

14. KiR^a5X»'7-:5^:7y>^^'3><Di^:7 F. it»n 

[0017] F-b'>d^«. fcSsWKlff^nT^^/c. 

^tmhtixi.^^^ 

[0018] ^mrtiiit. ^wmmy ^ jiM^om^mm 

T&^^a^-r i>M tmmrj:n^(D—ox$> « 
[0019] sa^^mi, ^ti6©«^RaqEso5i 

[0 02 0] ^m^r^±$-t±^/cd?)^. WIS¥^f* 
ti. (p^) (n^) <Dli 

•rtDjpim c i T F - n €>o 

[0 02 1 ] \^tf^Ltli)^h. fie*^CD^<(DF-^*$ 

[0 02 2 ] m^\t. B^m\t. gcDn^fittsrr^iafnj 
R^'^®^. ^^(D F--:7•$n/c^»^:b%^rpgMr' 
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[002 3] mM<ox!^.^%mf^c t 

[ 0 0 2 4 ] 3 Jls^gaiJ. K-7*$tifc--^-;w^ 
[0025] 3t:^?9». 3 e>ic. B(*^*^I«J?:« 
[0026] 



[0 02 7] ±iSL//cJ: ^5 )^C2|s:^HJ^C^S7^/^•-f 
[0 02 8] 

rt»i^Cl» (unmodified) 

L/ < lint—© Y ->•^•> h <!: L/t:©KitSnfc5f:-Jl'^^ 
[0029] K^t3*aTt,>*(,> (unmodified) 

m¥imt. it^^ ( 1 ) . ib^sc (2 ) xB<b^« 30 

(3) t?^3nSCi3ii»SL/l>. 

[0 03 0] 

[{b4] 

RO^^rf^ OMe 



OMb or 
TDAB 

[0 03 1 ] ^ (1) ^mskm^^\i)^Ru. 

[0 0 3 2] 
[{b5] 



40 




(2) 



Smro-MeO-TAD 



[0033] 
[^fc6] 




(3) 



»fcC 



50 



mTDATA 

[0 034] c<Dyd^nt}^m:viit. mit^ti 

0. 0 lSfi%^l 0aS%(DffiH. »$b<ti*^0. 
[0 0 3 5 ] *^BJ(Df=v^N'>r;J^ti. ^Jf^-Cita^n/c^ 

[0036] ^^m<D'f^'<^ :^(om<oM:»m'Vitt. mm 

[0 03 7 ] :*:^?^<D$e>J:f5gfi^^3:, M^t^nri^J^j: 
[0 03 8] 3 ^^'jr^WM^^C^r. ±2iO/cS@t3:. 

[0 03 9 ] ^hrj:mm(rC^i.>X. ±MLfcmmfit. 
Cited: oT^9i3ti6o 

[0040] ±^L/c^ti. ma^^mmi^^mr^ 

[004 1 ] ( i ) *-JH^«t4*ffi^<b-r ^X§<b . 

(11) mit^tifcT^-^-Jimmttm. mn^tixi^^ui.^ 
7r>'-)immmAt^'^^'r^T.mt. (m) ±ie^^ 



7 

(ii) (fC^\L'oX^.i:r^Ct^mtOi.\ 

[0 04 2] 2 etc. mitfit. -^^-^yjvztury^'^ 

his (silver hexafluoroantimonate) ( A g S b 
senium tetrafluoroborate) (NOBF4 )*fflC^Tif^ 
[0 04 3] S6tC5f*L<&3:. mitffC^-oX. t^-Ji^ 

[0044] *:aiH<D*fta>IE«:^*(*^fc'C«. tlTO 

[0 045] -^mwmit^m^Bf&r^xm 
m 

T^iJisnSo @f**K®fef *sc<b*s 

[0 04 6 ] m<'^^C<!:^. :*:^H^CCJ: 
^(*^:Wr'5>f^>''«-f ^^tcfel^r. ^-;HS3^W*4<i: K- 
[0 04 7 ] $e>tc. fie^^^^cDf^/^vxittejurs 
[0048] u^mmtuy^mm^. ^^mv^t. 

[0 0 4 9 ] ^^^HjcDn>'fe'7>^J:ntf. 

r4>iOfig«:fct:f'2> (in situ) J K-f>y<!:P? 

[0050] :$imi<0 f> i5^CD:&ffi&*, F 
(LED) . h'yl^iy:^^. ytmmt}'^)i^Ut'^^ts. 

[0 05 1 ] ryv^-iyBiyr^-rr^^^^^^tifcyi-^- 

[005 2] C<0J:^rj:7i'.^)VmmmV^:Sis i^mcidi.^ 
EPO 90 1 1 7 bA2(^m^$tlXisK>. ^<om 

[0 C 5 3 ] {^:cm'sf'^^ct(^x^^ri-.--MyM^^i'Ht 
LXU. fi?3^i<WO 9 8/4 8433. DE19704 
0 3 1. 4 . *5<i:C;f D E19735270.7 tClBiS^ 
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8 

nxi^^o ^<D20(D#M«. W«SILED«:affl3ni> 
TDABtCOl^ngTnLrc^'So ^CDTDAB». S 

J:^-C. x> K:^:$f >'r >^ (end-standinq) :7 :t 
;W®<Dp-. m-. SL'^o -(sSLgtCfcl^T. 1. 2X^3:3 

[0 0 5 4] irxtiC±<Dtf^ K^-O-CJifSbfcJ:^ 

[005 5] ^mt^mimm^^^'r^tc^(iC^m'ri> 

ctfj^x^^mmt. EPO8 8 78 1 7 A2Aj:^tCi: 
(fCmmtLXm^ih^tl^o ^hdC^ Ru (n) S^fe 

fit. it^i&m. mMib^^^tib<omwj:yj^t^^^x . 

^mwMimmifCi^moxi.^^. 

[0 056] *^?B<D7^>'^'^ XtfJ-cmCi^n'S^^ttM 

[0 05 7] ctih(Dm^^^i^^mm^^^tixi>^ 

m<ommrj:t^1^. t^d^t^E P033364A1 -r§i^$ 

tixi.^^^'?tjim^i>m^^hctf)^x^^o ccDpg^rt 
[0 05 8] ^mwmimmcomMt. ^jmmmx^ 

[005 9] 4^m^co^m^mm<om^^mftt. ttr 

I . TCO (a?g«c3»SttK^b!g3®) SS^J^fiST^^o 

II. Tcogs^st^-r^o 

[0060] a. ^70 "CCD^S^^rSe^i^^trS^J-C. 1 

40 [ 0 0 6 1 ] b . ®iK*-ciRisw«:'r-n>-c. ^n^x 

[0062] c . mi 0-C(D®lffi*:*'C. 1 b^Sicom 

[0 06 3] d. ^7 0'CcD^e#-<y:7*^^^•y-J^c}3 
T\ 1 5:»rBl©S#?S^^^?T3&:^o 

[0 0 6 4] e. mm^^^^ii^^x^i^ 

III. SSUcDff^fiS 

50 [0065]b.50 O'C-CSHi^J^fig-rSo 



C6) 
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[006 6] b . y ^ JlACD^^ 

[0 0 6 7 ] 2 . mse^^«i^^^T. "y^mfti 10 
4 5 0''cri/2^pa^tt'r^o 

[0 06 8] 3, t57^-.^7«r|»<'/cd5JC1f>:/Jl/*59)o 

[0 06 9] a. mno^.^y-jmrn^mmr^o m 

S«iKj5x 1 0 - * Mo 

[0070] b. mso 'c(c^isbfcm^^^m^tfC«:x 
[007 1 ] c. mmrF. ^mvBmm^^i.>fit-m. 

S§M*«:fi^ST€)o 20 
[0 07 2] d. S^f4«§ig3(?^6g«^ffiOffiU. 

-;i/r-r-rvi/cf*. i^^rax«-sft. BtH*-cffi*s3# 

VI. jf>-;u^^«5i4 (HTM) <D^m 

a. HTM^OPIlio CC-CCD T^S^^ffj 

HTM : ?g® ib-^e Omg/aS) 

8i»n?pj:K<tHTM (jiS)o. 2 mo \%(o^^-)immm 

L i ( (CFa SO2 ) 2 N) (^9 mo 1 %) 

[0 07 3 ] c. v->y')i^'J>rj:< thm^mm. ff^b 
<it~m. ^^rKii-r^o VII. M[^mm<Dmm 

a. -#±K:*fr6]^g (CCCtiAu) *^#5l±^o 
[0 074] :*^^?gcZ)ffig^i^IJiLi^j:l^ffiH-e. 

[0075] 

mmm] y'j>tj)Viy^:i'>m. (rcs) (dpi? 4o 
nil 

fc. 2. 2 '7. 7-f^hy^^::^ {Vy :x,z.)\,r ^ 
-9. 9' -X fC3:7;l/:tU> (2.2* ,7,7'-tetrakis- 
Cdi pheiyl ami no)-9 , 9 ' -spi nof 1 uo rene) ( spi ro-M e O 
-TAD)*5i:0\ m- h ';^^;V~i^:7:c^;UT S 
- h y T ^ > ( m-t ri methyl -di phaiyl airi no-tri a^i ne) 
(mTDATA) ^ti'ttin^v.y (Covion) IkU 
iyly^vtf (SynTec) ^i.->xmm^K^'^^^tb 

50 
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[0 07 6]^3CO;^-;Uiiilltt3^. TDAB«. h 

•^>'fe*> (tris (methoxyphenyl hexyloxy phenyl ami n 
o) benzene) (MH-TDAB)i. h »J ;^ h 
y :t.::-}\/-S^=^)\/^^i/Xi^l/--y :t.:::-}\/'T ^ J) -^>-fe' 
> (tris (mathoxyphenyl ethyl hexyloxy phenyl errin 
o) benzene) (MEH-TDAB) itDJg^^-C&c? . 

[0077] ffiffl3n-S«§Si]«. T;l/=r>SH^Tri!Pf 

[007 8] ^+1^r';l/:*-OT>^^*- hig (silver 

hexafluoroanti monate) R^^^ h n V— »5 Af* V^y 
Jl'^U3i>'7— h (nitrosonitiT} tetrafluoroborate) 

(r^UK U : Aldrich) '-WL^^m\^'^htlh. 

[0 0 7 9 ] ^i^:;^7;U:^7^:^->Jg (RCS) '.i. 200 
S&Sr:::.:t>, T>S:t>%, SbFe " T^:t>Sc;fB 

[0 08 0] %^^ \ : RCS spiro-S b Fe " ©IS 

0. 49g(0. 0004mol) (DSpi ro-M e O-T 
AD^. r;bn>#ffimT. 7 Om 1 <Dh;ux>«:^^ 
3ii/Co CtltC. 0. 5g (0. 0016mol) <D^ 
^1^y)l:t^T>^'^^— hSS (silver hexafl uonoant 
irnonate) ^4 0 m 1 © h ;bx>k:iggS3 if /cfcCD?:. 

[0 08 1 ] ccDm^^^mMr^so^fBmnL. mm 

[0 08 2]^L/-r, ?i^n/cfcO%^DD*;l/AtcS 

6llttM^n^o cn^3[9l^9iIL/c„ 
IgSISnr. 0. 380g(DRCS spiro-SbFe ■ 

[0 08 3 ] mmmz : RC S spiro-B F 4 " OiSM 
0. 49g (0. 0004mol) CDspi ro M e O - 
TAD. 0. 1869g (0, 0016mol) 

(7)j:i h p VX»i7 A-r h Jl/:^"a;t<'7*- h (nitrosoniu 
m tetrafluoroborate) ^fflC^T. ±aiU/cl|SI#9l i 
PliKD:!?^^:^: 9 . 0. 420gr<DRCS spiro-BF 

[0084] JISI01I3 : RCS TDAB B F 4 " CD 

mm 

0. 40 7 6g (0. 00 04mo 1 ) CDTDAB^3 
Om 1 O h;l/i>CC?g^gi±/c*>CD. 0. 140 

2gr (0. 00 1 2mo 1) <Dxhav::.'t7A7"h5':7 

ci:5 0. I20^CDRCS TDABBF4'?:?* 

/Co 

[0 0 8 5 ] *il^ij4 : RCS mTDATA SbF 
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0. 789 g(0. 0 0 1 mo 1 ) C[)mTDATA*3 
Om l©h;bx>frc8IJ!?Sit/c4>cr>, IRZ^. 1. 374 
5gr (0. 0 0 4mo 1 ) CD-^=^if:7;b^nr>^^^ 
- hi8^4 Om 1 CD h;l/x>k:^M$'tt/cfeCD^fflt^/c 

1. 12g<DRCS mTDATA SbFe"*© 

[0086] ^^m<otmdmmm<om^mrj:mmmi: 
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* 2. SST i O2 @3. T i O2 J14. ^^-;l'f^igl1vt)pf 
(HTM) RC/Au®6<5:*^6«^§n^o 
[0 08 7] S6«. 0. ISS^OKftspiro-MeO 

W/cm* <Z)8SII^>:/?:fiai^ 5 3 0 n mOCfet^^T^ 

[0088] 

m *io [«i] 





Voc 
fmVl 


J 8C 


FF 


V 

(%) 




337 


4.0 


68 


1.11 



[0 09 0] :$:S?g<D K-:7'$n/c^h-;^?^ill>^Xr•A 20 

(») KU-3 0 00^3fe«J5tS€:ffll^r. U 

[009 I] miit. m^rj:5piro-MeO-TADR 
0\ F'->'N">h'C*-SN (PhBr) 3 SbC 1 B *?S 

ei 0- ' Mr^na;^;UAtc?§^a-l±/c?g*igK:oiir 

h"C«3 0 9nm^, spiro-M e O-T A DTJ* 2 9 7 
nm<!:3 7 7 n m^C^^ii'Sc 30 
[0092]S2«. K->'S>hN (PhBr) 3 Sb 
C 1 B sCj^matbl 0%r K->^5n/csp1ro^MeO-T 
AD CD. 0" ' McD^nu^^Jl/A^g^CCOCir. 

'fe'aB$r^&c;4^raf^tC:tet:t'2.UV-V i sx-c>7h;l/ 

[0 0 9 3] SCC^3*l^J:5(C, XfcTO (spiro) it 

hi^^$nT4>. ^^RvcA-^J^cCv'•7 h 
^m^tl^Cl^ LT&^b. ±^L/c2 9 7 nm&0'3 7 7 
nmlfCM.htii>^i,miR(fCm^X . 5 1 8nm«:ffLC> 

<hcDra-ccDmit^Sim<D«^«: J: i> fcor ^ . ^tt 

CDcfiiC^ (positive centers) ifiif^^fc^tlhCtdCj: 
[0 094] S^Pel^ili <b *>^?g?g(Dfe;&5^< ^j: «9 . ^ 

Bfisfajc :i^3fe^c tx^zt tm^ ^ tifc. fscD 2 -^ot^ 
7i'>-)vmmurV^ch'-^^>himm'rhct(.cj:'o 50 



[0095]S2«. F-^^•>^N (PhBr) 3 Sb 
C 1 e 5&5F->^^n/c::^f njb^^Kioiir. tS^Bft 

iO^fS) SO'4B#Pa^<DUV-V i sX-^i^ h;Ut?S> 
€>o J:b®[-r^»i?g63&^^cJ:^«:. 5 1 8nmtc*5l:f^»® 

3 7 7nmCC4dW^®iiR?aefcfi;<^CorCi^o Cti 

irL<Jf$^3n/ca3&^I^K::F:^^r. ^(D^;&5 

4 B^H^J^S-c* -5 c i b r c ^ -5 o 

[0 09 6 ] C(Diy:^'rA^i^mit'r^fc^(fC^ 

[0 09 7 ] ^(Dfc^^c. :4^^B^r^j. ;f>-;Haai«5^ 

[ 0 0 9 8 ] la 3 i^}b<D:^ b-a{b^. MItb i 0 
%X F-^>'> hN (PhBr) 3 SbCU F-::^3 
n/cXfu^fk^^^. A s S bFe xm.\t^tifcmit:^\^ 
njb^^oiiT. rSKl 0" ^ M<DiJ?na*;bA^iR 
CDUV-V i s;:^"-^i> h;i/-c*^o 

[0099] RCS spiro- SbFe" <ht£*<&»]CDs 
pirofb^iB^iCDS 1 9 nmtC:tet:f^®iR(Da<HCS. {b^ 

^{b^ci:oTfl5fiS^n/ca7!)i. -ttSccfei^rSfHurt.:^ 
677nm<b887 n mCC 2o<Dif Ll^eRiR^^B'^*^-:) 

/Co 

[0100] K^bX fP{b-&iB5<D^^tt*7K-r/c«&(C. 

/Co 

[0 10 1 ] 04«. K^bSnrc^jQrc^^J^J&rfccDi. 
mt:^ ^uit^^i^^ 5 SS^r F - $ n/cx b- o{b^ 

uv-v i sx-<^ h;i/T'2'D'g>c 

[0 102] F->'^">^N (PhBr)3SbCl6-e 
K-:7'$ti/cXfc* ajb^<tS/j:f5. iBft^cKiR^K 



(8) 



13 



[0 10 3] cnu. >fb#^w^{L&cj:-pt:ff ^n/cxf 

[0104] Seo-r:$:^?3CDf ^^^^i)^\^± 
3e>«:ti»f»-^^S (degradation) <D3tcl\ 10 

[0 10 5] miRZ^mSX^t. •feJKC^ggtt^^UT 

V}jbmx$>^ iymiit. OOmW/cm^ CDOr 

iel7 5W=^r"b>'>T-^'7>:/*fflC^ 5 50ninCC 

9. 6;Jp>gfttc4dC:f-E> I/VffiJ®r^>^ (ytm^t. AM 

1. SflrobalOOriell 5 0W=^^'t2>'>T-^^>:7*iS: 20 

miK 8 OmW/cm* OS i h y-f:^*- 

[0106] m^^s 6 ^^mr^. ;fcPimrfe<^x^il/ 
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